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The ISS partnership has seen a substantial increase in research accomplished, crew efforts devoted to research, 
and results of ongoing research and technology development.  The ISS laboratory is providing a unique environment 
for research and international collaboration that benefits humankind.  Benefits come from the engineering 
development, the international partnership, and from the research results.  Benefits can be of three different types:  
scientific discovery, applications to life on Earth, and applications to future exploration.  Working across all ISS 
partners, we identified key themes where the activities on the ISS improve the lives of people on Earth—not only 
within the partner nations, but also in other nations of the world. Three major themes of benefits to life on earth 
emerged from our review:  benefits to human health, education, and Earth observation and disaster response.  Other 
themes are growing as use of the ISS continues.  Benefits to human health range from advancements in surgical 
technology, improved telemedicine, and new treatments for disease.  Earth observations from the ISS provide a wide 
range of observations that include: marine vessel tracking, disaster monitoring and climate change.  The ISS 
participates in a number of educational activities aimed to inspire students of all ages to learn about science, 
technology, engineering and mathematics. To date over 63 countries have directly participated in some aspect of ISS 
research or education. In summarizing these benefits and accomplishments, ISS partners are also identifying ways to 
further extend the benefits to people in developing countries for the benefits of humankind.  
 
INTRODUCTION 
 
For more than a decade, the orbiting laboratory 
known as the International Space Station (ISS) provides 
a unique environment to conduct scientific research  and 
a platform for technology demonstration. Through the 
vehicle assembly years and into the Era of Utilizaion1, 
the benefits of this international collaboration are 
coming to fruition.    
 
 
Many benefits that arise when an achievement as 
large as the ISS comes into existence. Benefits come 
from the engineering development, international 
partnership and research results and can be broken down 
into three different types of benefits: scientific 
discovery, application to life on Earth, and application 
to future exploration.   
 
 
https://ntrs.nasa.gov/search.jsp?R=20120015458 2019-08-30T22:37:04+00:00Z
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for CEO. Through these up-to-date images, the 
ecological health is monitored.[4]  
 
In March of 2011, CEO captured the aftermath of 
the tsunami that devastated northern Japan.  Quick 
response from CEO and the ISS crewmembers resulted 
capturing useful images of the flooding in residential 
and agricultural areas.  The crew also acquired images 
of oil slicks in Ishinomaki Bay caused by earthquake 
damaged oil refineries.  The crew was able to use sun 
glints off the water to capture the oil slicks, which were 
difficult to see from the ground.[4][11]    
 
The Roscosmos sponsored Uragan program uses 
digital photography to study natural phenomenon and 
monitoring disasters both natural and human-made.  The 
images captured by ISS crewmembers are used by 
government agencies, scientists, and others to evaluate 
the effects of disasters.  One human-made disaster is oil 
pollution in the Caspian Sea.  Images helped researchers 
in identifying three major areas of pollution: northeast 
coast of Kazakhstan, southeastern Turkmenistan and the 
Absheron region of Azerbaijan.  In these areas, there are 
water-oil lakes ranging in size from several meters to 12 
km.  In order to decrease contamination of nearby areas, 
walls have been erected to contain the water-oil lakes.[4] 
 
In September 2002, Kolka, a small glacier, 
unexpectedly released ice and snow causing an 
avalanche in the Caucasus Mountains.  The Uragan 
program captured an image of the glacier a month prior 
to the event.  Analysis of this image showed clear signs 
of the initial phase of the avalanche in motion. The 
color of the ice-soil mixture of the glacier indicated that 
the inner layers of the glacier were melting.[4]   
 
The International Space Station Agricultural Camera 
(ISSAC) is a relatively new addition to the ISS suite of 
remote sensing devices.  ISSAC was developed by 
students and faculty at the University of North Dakota 
with the objective of collecting imagery data of 
agricultural areas in the U.S. Midwest.   Data collected 
by ISSAC is used in conjunction with remote sensing 
satellite data so that farmers can evaluate crop health,   
climate patterns and weather systems. [4] 
 
Mounted outside of the Kibo module on the 
Japanese Exposed Facility, the HICO and RAIDS 
Experiment Payload-Hyperspectral Imager for Coastal 
Ocean (HREP-HICO) scans coastal areas with a spectral 
imager. HREP-HICO uses a visible to near-infrared 
wavelength spectrometer to characterize the coastal 
zones and mapping of geophysical features.  Data on 
bathymetry, water clarity and other water optical 
properties is used by other agencies such as the National 
Oceanic and Atmospheric Administration (NOAA). [4] 
(Figure 5) 
 
 
Figure 5: The above image compilation is an annotated representation 
of the best pictures taken during the December 2010 investigation of 
HICO.  (Image courtesy of NASA) 
 
The JAXA sponsored Superconducting 
Submillimeter-Wave Limb-Emission Sounder 
(SMILES) measures stratospheric and mesospheric 
chemistry.  SMILES is the first onboard mechanically 
cooled superconducting mixer and high resolution 
system used for measuring atmospheric components.  
During its 6 months of operation, one of the SMILES 
observations was ozone depletion and the related 
change in the amount of chlorine compounds at the 
North Pole.  In the winter of 2010, in the higher 
latitudes of the stratosphere, a sudden temperature 
increase of 40⁰C over a period of several days.  During 
the temperature increase, levels of hydrochloric acid 
(HCL) decreased while at the same time, solar radiation 
activated chlorine chemistry resulting in high levels of 
chlorine monoxide resulting in ozone damage.  [4] 
(Figure 6) 
 
Figure 6: Ozone destruction was activated with ClO and HCl on Jan. 
23, 2010. In the high ClO region, O3 destruction has occurred (left). 
The high ClO region (center). The area where HCl concentration is 
low suggests the region of polar vortex (right). (Courtesy of Kyoto 
University) 
 
The ISS also assists in keeping track of maritime 
traffic through the ESA Vessel ID System.  Using a 
ship-detection system based on the Automatic 
Identification System (AIS), ship traffic is monitored 
over the Earth.  International vessels, cargo vessels 
above a certain weight and passenger vessels of all 
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